Introduction or background: Transport affects health in many ways. Benefits include access to education, employment, goods, services and leisure, and opportunities for incorporating physical activity into daily living. There are major inequalities: benefits generally accrue to wealthier people and harms to the more deprived, nationally and globally.
contents of policies related to speed and blood alcohol concentration limits, for example, and their enforcement differ markedly. These examples can have profound impacts on the health of citizens and on inequalities between different groups and demonstrate the implications of transport policy decisions irrespective of setting, that is, high-, middle-or lowincome countries and urban versus rural. Here we give an introductory overview of the relationship between transport and health drawing upon relevant literature and using primarily a UK perspective.
Early work on the health impacts of transport focussed either on injuries or, later, on air pollution. Indeed, the first legislation controlling cars was due to concerns about injuries. In 1991, a coalition of public health organizations published Health on the Move, 1 the first report to consider a wide range of effects of transport on health. Subsequent reports by the British Medical Association, and others, updated this. The more recent second edition of Health on the Move 2 expanded the scope considerably, setting out the evidence base for both the underlying impacts of transport policies and travel behaviours on health and inequalities and the implications for policy. While these reports were groundbreaking at the time, most of the health impacts of transport are now well-accepted, and are described under 'areas of agreement' below.
Sources of data
The main sources of information for this introductory article are: Health on the Move 2
2
; articles in the Journal of Transport and Health updating some chapters; papers in Journal of Transport and Health; and the authors' own reading on the topic.
Areas of agreement
The freedom and opportunities promised by modern transport systems epitomize some of humanity's greatest achievements. Well-designed, safe and equitable transport systems have the potential to optimize access to employment opportunities, to services, including health and education, to social and family networks, and impact positively on health and wellbeing.
However, at present, the opposite is often observed, with many planning and transport designs demonstrating the negative impacts of adopting certain ways of moving about. The health implications of transport have been summarized (Tables 1 and 2 ).
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Benefits
Active travel Walking and cycling for travel can provide sufficient physical activity to meet current recommendations for adults (e.g. 150 min per week of moderate intensity activity, and 10 min weight-bearing activity twice a week). Some researchers also classify public transport as active travel, as people often walk (or cycle) a non-negligible amount at one or both ends of such journeys. 5, 6 However, the extent to which increased active travel impacts on body mass index (BMI), blood pressure, or other cardiovascular risk factors is less certain, as most studies have been cross-sectional. Longitudinal studies have shown a relationship between change in commute travel mode and change in BMI, 7 but the benefits of more environmental changes to create more walkable areas are less certain due to residential self-selection in most existing studies. 8 
Harms
Countering the potential for transport to positively impact on health and wellbeing are the numerous negative impacts that continue to be observed globally. Transport systems that prioritize private car use and other motorized vehicles impose a greater burden of related harms such as air pollution, noise pollution, road traffic casualties, community severance, poor mental health and reduced social interaction and cohesion. Transport policies centred on private vehicle use also limit the opportunities for, and likelihood of, daily physical activity and the associated health benefits. In western countries, the health benefits of active travel greatly outweigh the harms from injuries and air pollution. 9 The mortality and morbidity impacts of specific transport policies have been summarized. 
Continued
Inequalities
The positive and negative health impacts of transport are distributed unequally across populations.
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The greatest burden of the harms imposed by a cardependent society falls on the most disadvantaged. 13, 14 For example, poorer people in cities are more likely to live in areas affected by traffic, noise, higher injury and fatality rates, and community severance imposed by major infrastructure or traffic volume. 15 In rural areas, the absence of adequate public transport and infrastructure for walking and cycling results in car-dependency even in low income households, for whom transport poverty (analogous to 'fuel poverty') impinges on their ability to fund other necessities. 16 The benefits of car ownership, such as access to services and employment opportunities, are similarly unevenly experienced, thereby exacerbating social inequalities. 13 
Medical considerations
There are specific considerations for most medical specialties, including how transport issues can affect patients' health and quality of life and can contribute to disease, and the effects of specific diseases or symptoms on patients' ability to travel, including impairments that restrict walking and diagnoses preventing driving (Table 2) . 17 An American study found a higher risk of motor vehicle crashes for drivers with untreated cataracts, concluding that earlier surgery would be costeffective. 18 Visual field loss in patients with glaucoma is also associated with higher involvement in at-fault vehicle collisions. 19 The environment may be disabling, for example, insufficient opportunities to sit en route for those with impaired walking; no public toilets available for those with impaired bladder control; street clutter or other trip hazards may prevent patients from walking. 
Areas of controversy
Biofuels
Although there are many synergies between healthy and sustainable transport policies, there are some differences. 4 Recently, UK concerns about air pollution have highlighted divergent policy aims, whereby diesel-engine vehicles were encouraged by previous governments, because of the lower CO 2 emissions compared with petrol engines. However, diesel engines emit more fine particles, with deleterious effects on cardiorespiratory diseases, including exacerbations and premature death. The UK government has recently proposed banning the sale of diesel and petrol engine vehicles from 2040, which will do nothing to improve air quality in the next two decades. In the meantime, the use of biofuels to replace fossil fuels to help address global climate change is controversial, as growing these crops can lead to deforestation or replacement of food crops. Microalgae can avoid this, and have lower particulate emissions, but higher NO x emissions. 21 
Is cycling dangerous?
Relative to walking and driving In general, there is disproportionate media coverage of rare events. Most of the time, the five deaths per day (on average) on British roads are not mentioned by national or regional media but cyclist deaths, which are infrequent, are given prominence. This distorts people's perception of risk. The difference in fatality rate by age and by sex are far larger than the differences by travel mode, when comparing car drivers, pedestrians, and cyclists. 22 Young males are safer cycling than driving, as are other road users when these males cycle rather than drive. 23 Mortality rates increase considerably in older people for drivers, cyclists and pedestrians. The lower rates for drivers at most ages is artificially reduced by the five-to ninefold lower mortality rate for driving on motorways (where the longest and most time-consuming journeys occur) compared with general purpose roads, where cycling and walking can occur. Road travel mortality rates have fallen dramatically in the UK over the past decade, by a similar proportion in all groups. Overall, fatality rates by distance travelled are higher for pedestrians than cyclists, when falls while travelling are included, but the picture is reversed when considering fatality rates by time spent travelling. 24 
Cycle helmets
One of the biggest controversies in the field relates to cycle helmets and mandatory use, much of the debate having not been peer-reviewed. Early research, based on case-control studies, showed that helmet-wearers were less likely to be injured, certainly for superficial injuries. However, these were conducted when 10-15% of cyclists wore helmets; they and their exposure to injury were not necessarily typical and the results may not have been generalizable. The results may indicate that helmets provide individual protection but there may have been unmeasured confounding, if people who were likely to wear helmets also had reduced head injury risk. Those who believe helmets are effective and who see injured or killed individuals, and their families, advocate for mandatory helmet laws. However, if helmets do not provide protection, if they protect against superficial but not serious head (brain) injuries, or if they increase risk in other ways that negate these benefits, such laws are less useful. Even if they do provide net benefit to individuals, if they deter people from cycling (e.g. dislike or unavailability of helmets, or implying cycling is dangerous), the population health impacts of reduced physical activity are likely to be an order of magnitude greater than the benefits of reducing serious head injuries. An overview by two well-respected epidemiologist/ statisticians concluded that overall, there is no good evidence for cycle helmets being beneficial. 25 Cycling infrastructure Supporting the uptake of cycling for everyday travel can be a valuable opportunity to increase physical activity combined with social, economic and environmental co-benefits. Cycling, potentially one of the most effective ways to weave physical activity into daily living, delivers substantial health benefits that confer a reduction in mortality on a par with smoking cessation. Increasing levels of cycling is an opportunity to save considerable numbers of lives. 2, 9 Converting non-cyclists into active cyclists has greater potential to improve the health of people in the UK than increasing cycling among current cyclists. Segregated cycleways are often seen as means to attract those who have little, if any, previous experience in cycling, 2, 26 and are often proposed as the solution to achieving a cycling nation. However, poorly designed segregated infrastructure can render cycling inconvenient and more unsafe, particularly at traffic junctions where cyclists experience a loss of priority.
What is needed to unleash the health benefits of a cycling cutlure is a comprehensive, multi-faceted package of policies and infrastruture, with the provision of separate cycleways serving to form just part of a complete, safe, and convenient cycle network. The UK's 'hierachy of provision' for guiding the development of cycle-friendly infrastructure places most emphasis on traffic and speed reduction, followed by junction treatment, hazard site treatment and traffic management. The factors requested by novice cyclists (reallocation of carriageway space, including cycle lanes, and cycle tracks independent of the road network) are low on the evidenced-based recommended list, but may be important in encouraging them to try cycling for travel.
Definitions of road travel injuriespedestrian falls
Some countries, for example Russia, require involvement of a motor vehicle to define a death or injury when travelling as a road travel casualty. Most high income countries, including Great Britain, include travel-related casualties involving any form of vehicle, however powered. However, although falls off a bicycle on-highway and single vehicle crashes are included, pedestrian falls on a pavement are excluded from official road travel casualty data. Pedestrian nonfatal, travel-related injuries requiring hospital treatment are five times as frequent due to falls on the pavement as collision with a motor vehicle. 27 There are calls for pedestrian falls on a highway to be included in road travel statistics.
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Older drivers
There is a widespread belief that older drivers are more likely to crash, but the evidence is sparse. Men and women aged 75+ do have higher fatality 24 and hospital admission rates 22 as drivers than middle-aged drivers, but the extent to which this is an increase in collisions not increased case-fatality rates associated with co-morbidity is unclear. Li and colleagues found that crash risk was higher for drivers aged 75+ but the increased case-fatality rate had greater effects. 30 The risk drivers impose on other road users is highest for young male drivers, not older drivers. 23, 31 They also have a far higher mortality and morbidity than other people when walking and cycling.
Drivers with mild dementia have an increased risk of collisions. 32 Because of age-related functional limitations, particularly deteriorating vision, hearing and cognition, 33 some countries test older drivers routinely, but a recent review found no benefits of this. 34 Screening of older drivers is associated with higher pedestrian fatalities among older people. 35 Driving cessation is most common among older adults with visual impairment or functional limitations. 33 However, many studies have found poorer wellbeing and less social interaction in older people who have stopped driving.
Growing points
mph speed limits
In 2011, excessive speed was reported as a contributory factor in one-quarter of road fatalities in Britain. 36 The likelihood of death with increasing excess speed is not linear. At 20 mph, 5% of pedestrians are killed in collisions between a cars and pedestrians, however, this increases to 50% at 30 mph and 95% at 40 mph. The World Health Organization endorses adopting a limit as low as 20 kph (12 mph) in school and shopping areas, for example, and on exclusively residential roads. 37 Adopting a default 20 mph speed limit has been proposed as a public health intervention that has both proven benefits for many health issues and little negative impact. 38 The introduction of city-or town-wide 20 mph limits has been recommended by the National Institute for Health and Care Excellence 39 and the British Medical Association 40 to prevent unintentional injuries among children and young people. As well as reducing road danger, the use of 20mph limits may support improvements in air pollution, levels of active travel, social inclusion, community cohesion, local business viability, and reductions in noise pollution and inequalities. 38 The adoption of a national default limit on residential streets of 20 mph instead of ad hoc localized implementation, using signs not engineering, is likely to cause less confusion and unfavourable driving styles; be more effective; and prevent displacement of traffic to other streets, thereby negatively impacting on air pollution emissions. 38 
Behaviour change
Kelly and Barker have written about the six common errors made by policy-makers in relation to behaviour change. 41 These misapprehensions are: 'it is just common sense'; 'it is about getting the message across'; 'knowledge and information drive behaviour'; 'people act rationally'; 'people act irrationally'; and 'it is possible to predict accurately'. They focus on the need to understand the preceding conditions that leads to people's behaviours, and what leads to those precursors. Interventions to change the behaviour of individuals, or of policy-makers, regarding transport behaviour need to be based on firm theoretical understanding of the considerable, and growing, scientific literature on behaviour change.
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Areas timely for developing research
Autonomous vehicles have potential positive and negative impacts on the public's health and a research agenda has been published. 44 Benefits include being electric, so pollution is generated elsewhere, not on roads, (and if green energy, only from building that energy infrastructure); reduced injury (or so it is claimed); enabling people with impairments affecting their ability to drive safely, including older people, to be able to travel by private car for longer, with better access and reduced isolation. However, there are potential disadvantages if transport policies encouraging autonomous vehicles discourage a shift toward active travel, and to public transport for longer distances or for those unable to walk or cycle due to impairments or encumbrances, such as pushchairs or luggage.
Conclusions
Mobility and transport can allow us to thrive as communities and global nations. Although transport planning and access have not traditionally been viewed as the realm of the health profession, the transport sector has profound impacts on health and inequalities. A well-integrated and high quality transport system that prioritizes walking, cycling and use of public transport can improve both physical and mental health by increasing levels of physical activity, social interaction and capital, promoting access to services and employment opportunities, while simultaneously reducing air and noise pollution, traffic injuries, community severance, and crime rates. Such a system, organized in tandem with spatial planning policies that encourage mixed-use developments so that common destinations are within easily accessible distances, also supports sustainability and climate change mitigation and the associated health impacts. Although such a view of transport may have once been considered radical, the health impacts of transport systems are now widely accepted. However, knowledge of this potential to transform and shape the health of communities and nations has not been enough to lead to large scale adoption of a transport system centred on active travel and use of public transport in the UK nor many other locations globally.
Health professionals have a key role to play in disseminating the information discussed here and elsewhere. Transport and mobility are an integral part of people's lives and should be considered when addressing patients' health needs. Many patients have specific difficulties with travel, due to their specific diseases. 17 Every interaction with a patient is an opportunity to raise awareness of the benefits of active travel (and public transport use) and to encourage positive behaviour change, where this is feasible. Using their collective voice, the health profession can advocate for safe, fair and healthy transport policies and designs in the communities in which they live and work and can lead by example. 40 Unleashing the positive health and environmental impacts of transport to improve lives and reduce the burden of ill-health, now and in the future, is an opportunity not to be missed.
